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Abstract of JP20031 52096 

PROBLEM TO BE SOLVED: To provide a circuit which converts a signal level fast even when an 
amplitude difference of level conversion is large. SOLUTION: A semiconductor device includes a 
differential level converting circuit which receives a 1 st signal and outputs a 2nd signal having a larger 
amplitude. The differential level converting circuit has a 1st MISFET couple (MN1-2) for receiving the 
1st signal, a 2nd MISFET couple (MN3-4) for dielectric strength relaxation for the 1st MISFET couple, 
and a 3rd MISFET couple (MP1-2) which latch the 2nd signal to be outputted and has cross-coupled 
gates. The film thickness of the gate insulating films of the 2nd and 3rd MISFET couples is made 
larger than that of the 1 st MISFET couple, and the threshold voltages of the 2nd and 1 st MISFET 
couples are made smaller than that of the 3rd MISFET couple. Consequently, even when the amplitude 
difference of the level conversion is >=4 times, or larger, high-speed level conversion can be 
performed. 
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t#E $ fts . i z T-mzmmm^cicomm t cuzwufit 

h *«VDD+DV(C#E $ ftS t fflBzffifamWOS&i. 0 3$ < =t 
yfhtzib. &-hJ- Fol#VSSU'</Hcg| £ T»f <b*l 
|S]^C WJE^WfflNMMOS (MB) i:A^)fflNSMOS 
(MN1 ) fc CDgjCOy — Knd3JiVDD+VTHO^'<./U^0V'V 

MTIiA^^^VDDl^l^&VSSl^/U (OV) 
^LA^fflNMMOS (MN2) #*7-ri>. iOSE-ffcfcSW- 
T, WE^ftfflNMMOS (MN4) (OY— MiVDDK;HC t 
if*. CC0t#, SJBS^tCi OWffiKjfUfflNSMQS (MN 
4) *>y-Mi. -BSVDDK/kJ: 9ffi<3r9W£E|g;faffl 
NSMOS (MN4) ^<t03i<7r7-r€»i:i:tC A^fflNM 
MOS ( MN2 ) 7 f h . IfEEfSWBNMMOS (MN4) i; A^J 
fflNSM0S(MN2) 36*^*1 fcJflr 6 i: . 7- h* <nd4)tt 

JWSifcRIRfcSr S . i 05 k * . Wffii^WfflMOSCD 1 S H 
11*v|n $ v 7 B#<7) "J - ? TOfi^ < , y— Knd4 

* (CVDDQ U ^/P^±# L T L 4 3 JS*l* { £> S, L* 1 
U K;l^ftlHlS§ (LKP) cOPWDS^J^Tgi&fWclVDD 

->x. A-nmmws (mn2) u ^WA^ttookoN 

MMOS(MNl) & Z tX\ ItiJlS— b'o2(it&* Kit 

ME (VDDQ^ki.(?3.3V) K/Uc^r&. 
[0017] A^J^DDK/Uj&^VSSI^^KO 
V) C*4*-&*aWt4. dcoi:&MP6{iy-h*^(C 
VDDT'fcS/c^^-V*^^*) 0 7 — KndlJiVSS W<.;U£ 
Jf^S . B*^JT1TA^)* { VDDU"<.^7!)^VSSU^.;KC^ 
•fb-fSi:, A^fflNSMOS (MN2) ^yfShhtlC. 

4> VDD U He 7° 'J f - — § *VO •> S ffiffilg 
ftfflNMMQS ( MN4 ) (Of- h (nd2) (4VDD+DV{C#JE$ ft 
S„ JL^TDV{iSa^C2cOSfii:C2tC^$ili,mS 
<D3&.®mWXVl£ h . Stff^WfflMOScT)^- h*<VDD+D 
V£#ff£ ft & k IffflgftfflMOStfJ; D3£ < * ^-Tl> 
Jil^y-Ho2^'VSSK;Hc?|#TJf t?ti&. m&f 



iz. MEmmmmms (mn4) tx^mmms (mn2) t 

COHcoy- Hnd4{4VDD+VTH«OU'<.;^f>0V^\^|A^ili» . 
ZCD-n&nWlfttmiLX , flil^<OM«jA^MT'(iA^ 
Siti^DDK^^feVSSU^U (OV) IC^bLA^JfflN 
MMDS (MN1) d^-ftSr^tT, WffiSf*] 

fflNSM0S(MN3) «oy— htiVDDU^ttif-S. I<Ot 

^MiNr&fciOWffi^ftfflNSMOS (MN3) coy-b 
{i. -pVDD^;Uj;Offi< : 5:0WE^WfflNMMOS (MN 
3) Z£r)&<*7-tZ>t£t>l,Z. AlimmmS (MN1) 
A*:*7f & . MBEiig*JfflNMMOS(MhB) i: A^JfflNMMCB(MN 
1) 7ttcht. 7-H (nd3) {4B»fit«ffi 
t^rl.. ZcotZ. Bffi^fflM0Sc7)t#^(l*vjN§V^ 

^01^ (LKP) «OPM0St;J;-5T©^^VDD+VTH<?3K 

£Etiflf«VDDtVT»ejKfc:f|ii^<tS. Liztf-oX. Xh 

fflNSMOS (MN1) *>'^7L, HKA^Mffl!iC r )NSMOS(MNl) 

*^^-ri»^i:T\ ai^y-Hoiiit^^^smffi (vddq 

^i:x{f3.3V) l^^t^r*. 

[0018] *Hift^J(Ci3V^T(i» §S^Clt>J;tA*C2 
tCj; oT> iBJI^fflMDS (MN3 , MN4) <T>*r— V 7'— X h 

tm.75vt\^-otz£ oizmmz&\rt%,&izi±^ a^ 
t,zA^m^<nwckm**^m.L%i3 i bwm^hi}^ 

At>m^<omt^MMt Z. t HZ X oT^tclUjg 

[0019] CcOidC ^HSfe^JTii, BMWffiMO 
s^ffi L § V MiMOS£ffl v i&ztX\ VDD^iioiEJE*nv 

^*>'$> -S . vl C7)ffi t # V MlMOSJi i^X -f ALSI GCj5Vv£T 
^^MOSSr^A-T-S^tirtOT, 7o«3Xb 

[0020] ^mmmzm^x . ®m.ci&i.t/c2zmM 

;US-f(Al203), 2S-fb^3^>7A(Zr02), 2K'^Py^ 
7^>>A(Hf02)#*^tf ^ilS. High-k*m£ffi 

v ->7t y- h amwkn m $ « . pi— £ sia-r s s i 02<o 

A^lfflNMMOS (MN1 , MN2) <T)¥— hR-ftMSrHigh- 
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ffil, MNlfcJ:lXMN2$rMPlt>J:tXMP2(CJt^Tlf 

j>ft . 

[00213 tz?>x\ issmm&t. msmmms 

t & v MIMQS Sr ffl v vc v % ft z b tfftWLX'h -otz* L 
*» L . A^fl^ttaWBEa* s k i Hf VDD=1 . 2 W) J: 5 

msmmos * mer ft c k *> ft . .r 

n-bxrj^h^±#$-fr^r(,->S&^J>ft. 

[0022] A^m^miiVDD^mE^Jt t 
^.(fo.75vt ir^jtjti vun^MMch $ v Mir „ as 

J) tfO« aSWDDQOftE* 4 ^ k *. tf3. 3V k V» 3 A" £ V MI k \\ 

11**4 fgfcLBc t, &ft J 3 $:*£TfcRift^-frft i k £ 
*-&3£/hS<U A^fflNSM0S£A£<-rft<rk#8j 

«wc*ft. l*»u zwxoiznffizwm- ftPSMos 

tA^fflNSMOSOA^StCTW-N^^X^fti:, A^l 

fi^mjE t ajae^Hrao&mc iota, p^sem 
aufcrtj ttftfflffltaj* (oi . o2) «otii^^^!i3tc^-r «t 

a lzlL-h±tf 0 k AT 0 b t-A# < US: o X L £ o 
ifhh. LfctfiX. Z<7)£&X'i&mmB&Wtffe< 

ft. -e<IT\ muzmLfzX die. ^glTteiti^i&^Sr 
^cO^V^titBI^-tirft ^46<OU^W^«iai08§ 

TD£. Kyl^^gSomfttli^^t (ol. o2) tC#jD LX 

[0023] i^K;lol^aillI8STD(i;N0RIllS§NRl,N 
R2T'1ij££ftft y'J-yy- 7 o -y T(RSFF) fc 4 W\— ? 
(INV3) tlt^-y-h (0RND1) -C'^^iXft. iixfe 

W®»(iA^SrAv^TiSv^ia^-Srfflv^TV>ft^ 
Cix(i» *n«t<OI3»S:»«-fftM0S*«^-caW£EH0S 
T'fl§j£$ftT^ft,Ik2:7f;LT^ft. 3rii. ^<7)HJS§0 
ttiSiiVDDQ (Jtki.Jf3.3V) fcVDDQ{;:*tJ&L£SH&mG[ 
VSSQttSUc&ft $ ixT ^ ft . 

[0024] «*P<0«a* . ElSrffl^TiMBBi-ft. R 
SFFO 'J -fe y h^<±K;I^^COfcH^lolfc^$ 

it. -fe y h^«iU"<;i^}^a5<7)aiAo2Wg^Siift. 

■IcOolfi^fcM W^-^INV3AA^I$iXft. RSFF<7)tfj 
^)fo2{io2i:S^«-^C7-'-hcOt&a^^A^$iX. INV 

£A;tt£iift. 

[0025] mmw)mftzm.w-r hwrnrnmrnx-h 

ft. mf^L^idtc. *mu^/l^m&cr>m)liiJltto 



0^'S<. 4T0**¥<5rft«^*«ftft. ^^TDSSg^ 

*^!4StT D^SrttJffl LX&mzmx.&&W.* to. 
Uttaj^J Wol , o2(S , AT 0 < A^>±*« 0 ^'g V ^/^ 
tb. m^zm^X^^MZtch^. %cr)fzlho\,o2ZVS 
yVyy'- 7o- y r(RSFF)tcA^Jt"ftt „ K/l^L 
^c^kSrieigi-ft^^Ui: LtiJ^^-tt^ftfto Cl^RS 

ff^ ^ v «i»^-ft c: k t>mmx*%cr)m\Emmm< m. 

^LT<tV->. ol*WSSQk^/KOV)^ii>VDDQl^<;^ 
I,ZW& L , o2*^VDDQl^'<.;W*^ VSSQ P^;Kov) fcjS^ 
ft^5rlKBy1-rft . ai^o2*«VSSQU^.;K0V)tC^L^ 
««t«iHSFF<oaj^«^a:HH*, folliVSSQKMOV) 
(5044, fo2{iVSSQ^;K0V)c7)4 4T'S>ft. CICIT'. R 
SFFOtH^ (fo2) k. H»)A^^O-^r (o2> CDlfamiU 
Zkhb. o2*^VSSQ (OV) iZ^tLtzZ b 
k*<T*#ft. $£>{c. HiftA^^Oflil^ (ol) fflycoRK 
tU^/oltcOS^a^Srkftk. tti^(iRSFF<7)ttJ^fo2 

bo2&mmmtf%.vkztLxwwuKMz%:& . -ecot^. 

ol3&*VDDQK;HC^rft k!SFFc73tt;ft7>'£Mt;LT. fo2ko 
ZOi&aatiVroQW^UC^ft . L*»Lfo2k o2«ot&aw 
k/ol<9S5ii&g!ff tiT^T&ft . <J:lCol*iVDDQKyP 
*^ i5> VSSQ 1/ , 02*^50 ^> VDDQ 

&-tZ>Wr££Wffl-t& . aj^Jol^VSSQU^KCSKWft 
k. Rteffi^/oKiVDDQl^'s^^^r D . fo2k o2<Dmm%} 
kCOS^i&SlPtiVSSQK/WC^ft. -?-<7)^, o2*<VDDQ 
l^^HC^r ft k FFiOtti j^-fti" ft # , f o2 k o20fftJI 
ftfeitfaj^JiSMtU^rV^ L7t*^T. o2<7)±ibTK) 
b/olcoiLlb±rfK)X'^mv?fmm£&cr>X'&>Z><, Z(D 

mb%z>®imtfh&. 

[ 0 0 2 6 ] $rfc. W^Haftfi5LSC*»fe3»^*aJIlI»T 
D^COX^iZ^tXU. LSC<73fflfflai^^d*>ol?rNRli3 
J;t/INV3tc. o2$rNR2fcJ;U r 1t-&y-McA^ltTV^ft 
Wco^T±3*L/^. L*»U LSCOfflffltiJ^co d *>o2 
SrNRltj J;l/INV3tc. ol^NR2fcJ:t/«-^y- btcA^J-T 

ft^kt^rsg-cfcft. c:^^, di^ffl^±iemt0iJk 

S^ftWh. a*W^»mi|BItT'$>ft. 
[0027] H7till 1 c7)K;HS^ailHlSSTDc7)^ 

fisy^^-rH-C'fcft. deoTOi. i^as^fniHlSS (NR 

3. NR4) Ti#j££iXftRS:7 'J yT • 7D y 7°(RSFF) k » 
>f yvN'-^INV4. INV5ks tiaSSm(NDl)k. ?u-y 
^ h 'J ^SD-FF (DFF1) k ixft . U^PSdftfll^ 

<9^HKljAMol. o2tiRSFF{cA^$iiftkkt>^^ s 

/N'-^INV4. INV5t;A^$flft. INV4. INV5CDaj?>ti. 
k t ODUCA^J $iXft . NDlcOHi^l £DFF10? o -y 
TtcATJ-Tft. — RS7U yr^D-yTOai^tiDFFl 

^DS^;A7J^ixft. i^IDSSti. u^;^^co« 

t&iti^^tO^-fkT'DFFlcT) h »J L . RSFF(C|£1i$ 
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[0028] fc^ LstU^P^^ajElSSTD 

<5OlW^*^0t*fc l> . S?\ ol3&*VSSQK;P*^VDDQlv 
<Mzm& L . o2**VDDQK;k{)»<c>VSSQKyKC^-f 

*>, o2{5SfM^* i; ffi< . *com%:. oU o2fcfcfcVSSQ 
K/l/i3r£. -lOi^RSFFtittOtt. fo3(iVSSQl^ 

fo4ttVDDQU"Ol'Srfii^]BEtt*. •fOflL olA*VSS 
Q VDDQ U- ^ t,zW&-t £ <DX' , CI <y)3H£ £ S 

(tTRSFFCOttl^ti. fo3t±VDDQl^;K fcdiiVSSQl^/l/ 

A7JU RSFF(7){U^5:DFFlcOD^^A*-r-S.i:. DFF1 
RSFFTKttSitTVVteRSIU .I<Oi§-£teVDDQ 

[0029] — ol#^DDQl^;k*^VSSQl^7W::jl 
L . o2 A*VSSQ U- £> VDDQ U^Hw^f & £ 
St***. IWtl. l^/l^BSSB^IttSliJTJol, o2<?) 
0%. ol(ijl^B#ra*%<, *-<y)*§H. ol. o2fct>CV 
SSQl^/l/fc&S. ^«0i:#RSFF(iti:tf0ffi, fo3l;£VDDQ 
K/K fo4tiVSSQl^/P£&*>g^t&. o2#V 
SSQ K/Wfr 4, VDDQ UKMzW&t h<F>X\ Z CT>W& £ 
gftTRSFFOtB^Ji, fo3(2VSSQK/K fo4tiVDDQK 

NDl (C A7J $ ft. h t NDlc7){U^jndol (± ,. ol t o2ifi 1 1 (CVS 

Sr^-f h 'J tfffi-f-i: LTffiffl-f & £ k &X'Z 
4. fcot. Zcom^wncofV yt^lzAJlL. 
RSFFOtB^SrDFFlcODJg^CA^J-r-Si:. DFFlOiij^J 
(i, RSFF-C'ie-tt^iX-rv^^®. ic7)^^(iVSSQK^ 

[ 0 0 3 0 ] I^P£fll«LSC*4>jB£8iaSII!RT 
Dy\<7)A7J£liLT(;L LSCOffi^ai^l^ o *>ol £NR3i5 
J;t/INV4(C. o2£NR4fc <tl^INV5CA^ LT^&WCO 
WC_LiGLfc. L#>U LSCO*§*iaj7J<Oo*>o2£NR3*> 
Xt/imiz. ol£NR4& < £tXlNV5fcA;^&£kk'<>m 

mzmzmmimtx'hz. 
[oo3i] ^mcou^ti^mmmi. $ 

masm 1 EVDD^'VDDQJ:05fettS:A$ixl.^«i» 

m^nhcr>x\ mm^mzimi*ti&fc%m*nm 

SSStiffctLSro. — 2i\ VDDQAWDDJ: 05ttcEPiD$ix 



m^'EMD $ ft h Z t iC % 0 . VDDfr'EpjQ $ a h ± X"fc 

D . A^fflCli'J-fe-y hEK(RSC)£K»t, Ka«»S£ 

[0032] 4^1^— ^^-yf-SLKro^Tj*^*. H 

7 -v f^Lti . (MN6, MN7 , MN5) ix 

NSMOS (MN5) \tXV— -7y v1-(r>n%i : £&&B&) 
TiSSSil^. Ztl^cr>mSCD&mZ'0\^Xffl s n 
MN5C0y— h(4VDDQ^;j®Ht#iE$iX s MN5cOHl/-f 
>-(i:MN6 1 MN7<?D y $ tl . y -X f i VSSm 

\s4 y^m^ti^ mm?- hmP2co<y- htmeco 

[0033] a^T s U -fe -y hSB(RSC) ICOV^TRW 
h . y -fc «y hgPii 'J -fe y hft-^/RESt X 0 . K^l^l 

**<0A*fflSgffifc:-&i3-e:TH£^-&«ffi*fto. RSC 
{±K;l^^^vc7)A^fi-f-S: 'J Hs -y hfi^-CH^S 
/iis6c7)PSM0S (MP12. MP13) i:NSM0S(MN8, MN9)T1S^, 
$^SNANDl5]SSi:, Z<T>Ktimzmt-X . y-KolSrVD 

DQK;P{c:-rS7t^OPaM0S(MPii) <x4 . 'J -fe 

fi^^HTftft. iiiti. VDD|gi|i<7)«-^-c(i. mph 

3ti6lCVDDQK;py\U- 
^777'M-It^&i!i^t-|)S. Lfzifi-oX. y-t 
•y hfS^" (/RES) *^A7J$iX.|»M0S{iaBffiM0ST'mfii<;$ 
tlh'&gtfhh. MP12^iVDS* i VDDtffiV^* , ), ZZIZt* 

[00 34] y-fe-y h^/RES{±, K/l^gS08&£» 

ftZtt^m&izavssn^^umx'foK) . K/i^m 

0K£»#S-^-&^^VDDQl/^^$tl.-l. <> /REStWS 
SQK/K0V)T-ft-5)i:. PMMOS (MP12. MP13) tNMMOS 
(MN8. MN9)T-««§tll.NAND«oai^)(i. INAH^^Sfi 
2rt-5Tt.VDD^^.;ki: : Sr.|.„ ClOi:!', ilfcilZ/ilti: 

-en.-r^tvssu-^Kov), vDDi/ A ;;i-fc^ r '9, i^^/i^j^ 

gB^tttTjy-Kfi. ol*>"VDDQK;U. o2*>"VSSK/Pi: 
^■S. oWs\J U'<.MZ%:&£ol l zmmS(M 

Pll) t'oiy — H $:VDDQ l"<Jl>lZ~§- h . 
[003 5] $4>tC, AU-7y ;1-£&&-t&mVDS 
<?>tt (MN6, MN7) {i , y- h gW(7) A # $ £ T W ^7 

y-fe-y MffilSicte, miff^yLxmbcoFUJ y 

itWDQU^JUil^hcOX'. MN6C0W Sr MN7c7)WtC It-^TyJ^ $ 
[0036] a tz, *Hi|W:J;ot , mM&A 

mz^mtfmi tx^Mcormmm^ t&zttm 



» 

* 
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<mmm 2>m4 \iu<ti^m®vmmc?>mi&mz*t 
rnx-h h . z coma u^i^mm^scco^mi t mtc 
h* ^mmmcou^ti^mmt. mitit^xmsmm 

znx v \i z t z $ h izmk t -t h . 

[0037] ^(7)l/^/l^mgi5c7)tt#^ll5cOt!l^^ 

taw- & „ ^JTIX-A^^SSK/KOVJ^^V 

JEE^»fflM0S(MN3)i:. ATlfflMOS (MN1) Oi^J 
y-Fol^SSlx^Kovj^ltTff 4>^.|). .I^Di: 
$ . HEMftfflM0S(MN3) t A*fflM0S(MNl)CDH!<Oy- H 
nd5«. PSM0S(MP14) ftl. I^PfiMSIIHSA 1 ;* 

yt"6fcwssi^/Mov)'\3l;Wx-?>. CIO— jlcoi&# 
tMfttt, flfc^-co^WA^TOi. A:fti@flaA*VDDU- 
<;l^£>vssi^7M0V) lz$Zikt& . CO^-fb^Stt 

T , WEIf ftfflNSMOS ( MN4 ) . A^jfflNffiMOS ( MN2 ) 

WJry-ti. Alimmms (mn2) #v*y-f.?>.rfc-c\ 

WEifgftJfflNSiMOS (MN4) t ATJfflNSMOS (MN2) <7)[b]c7) y - 
h* (nd6) (3. PMM0S(MP15) T"ffif£;£ flh 1^/L-«»II]S& 

MMOS (MN2) *^7l, mj)A^O^(g!l<73NMM0S(MNl) 
A^y-rs; tX\ aj^jy- Ko2(«fc* CS5*EVDDQU 

</u (^fc^.(f3.3v) t,z&&. zntz. mmmmmn 

MM0S(MN4)coy— F#VSSK/MOV) , V— X.j&*VDDW<. 
)Vh+£h tUsbM&WfoRWmws (MN4) £D L £ v < 

C 0 0 3 8 ] SC. B#MT2T A^*^DDl^/l^£>VSS^ 
^ IV) fc:SEfl:Ufcii:*»fC. WE*g 

ftfflMOS (MN4) t. ATJfflMOS (MN2) aPsffU tti^V 
- Fo2**vss u^KOV) C3 I £ Ttf 'oil* . £ « i: §< , 
W,ESISJfflM0S(MN4) t A^)fflM0S(MN2)corawy— Knd6 

&^vssp<;U(0V)'v3IjWx&. d<73— iScoKi-fctM 
fiLT, ffiJ^H»A^^T'{i. A?)fii|I#*VDDK/P 

fr&vssi^/MovjtcSfrfW-*. zcm^m^x. ffl 

sm^mmyos <mn3) atjimmos <mnd 

-fS. ATJfflNSMOS (MNl) 1fi*yt&ZtX\ HEM 

?DfflNMM0S(MN3) i: A^lfflNSMDS(MNl)coraoy- H (nd 
5X2. PMM0S(MP14)T-*#j£$*l..g> 1^/U#J#[I]8§#;* y 
-r^-ti^VDDU^^&ffi^-r^. AlftfflNSMOS 
(MNl) ^7L. Ht!)A^«ffll^NMM0S(MN2)*^>"r 

-s. . ^ t ^ . Gi&mammws (mn4) ?>y- f **vss u 



M0S(MN4)<7) L § I ->ffi# 5 ffi;< X tt^X -y v g ;U K 'J - 

[0039] ioJ: 3 ^Sfe^J^P^/^^ti, 
[0040] on^jfti. y-hy'-xh 

xmfcZ*khtz#>i l zt l &. L#v^<i^DV (*«j0.3V) fittS 
MzTWtHm^. HP*>. AMf^WSlMI S 
F E T£f (MNl t MN2 ) 5r 4>SJK «0 b & 
U ffteS^ 1 M I S FETlztt-t&MEMmwtzthcDWi 

2 M I SFET#t (MN3t MN4) Will ""fSHEfBiMNl i; M 

N2j;ot>/h$<. ai7i-t^#friem2fi^S:7-y^-r-& 

M I SFETW (MPli:MP2) C7)t § V^flffi{±MNli:MN2 

[0041] ^mmmiZiii^X . A7^JfflNSM0S (MNl , MN 
2) *>y- b BHbK*High-k*m-Ci3 SKiifc i>^)* 
WTS)-I). High-k^«i: LT(2. A1203, Zr02. Hf02^ 

jfi«i«f<9ix&. Jiiiti. miOHJi^]|Sl«. MPlfc t fcl>'MP 

$)%><, MNK MN20y-hK-fCM^High-kW^-C'fc#*^ 
SiiCJ:'). y-MMUBW*ffi«fc:»< L^<TSr 

[0042] tz?>x\ ±timmmi>zn^x h . msm 

fPMDStCffi t $ V "><IM0S S- ffl V v£ V ^ 5 i i: m^WiX'h ^ 
tz. t^L. A^fi-^<7)«^*E*\ tztU£WD=l.Z1 

most- WE^fDMOS % ffifc-? hzti> "TfgT'ab h . z cnm 

-&(2. mrct,zmL%^wmszmAL%<xBk^*z#>. 

[0043] ia9(iii4 iz^n Lizm2mMm<7>&i>m*m 
%ms&7Ki,tzi><?>x'bh . *mwm*%M*m&th 

PSMOS (MP2U MP22) tATlfflNffiMOS (MN21.MN22) 
t. HEttftfflNMMOS (MN23.MN24) b. BE»SEffl<OP 
MMDS (MP23.MP24) t X-ffif8.Ztl& . MP2lcr>V— XtiVD 
DQC«^$^. MP2lcOHL^f ^(2MN23cO K 1^ VC. MP 
2lcoy— h (2MN24C7) H W-f VbW72<r>YV4 >l,zmMZ 
tlX^h. MP22coy-y(2VDDQttt^$ix. MP22COK1/ 
y{iMN24<?) K W MP22^y— HiMN23<7) HW-f 
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miWdf— UW23CDif— hlzmWiZtl. MN23COV 
-.XfiM^l^FlM VtWIWWl y\,ZW8iZtlh . 
MN24£»"'- Mi, MN22<Z>y— hfc J: t/MP240y- I- (C« 
MN240D7— X(iMN22<9FW ^ kMP24<?) F W 
VlZfem^iXh. MP23, MP24tfOy-X(±VDDmj!S(CtfiE 
MN21, MN220V-XliVSS (OV) 

Cfc*3I3:flWc£r * k *6 & k fcJlTO>I 0 T** . » 1 « 

ItS tztiXDHfc 1 M I SFETW (01OMNlkMN2. H9 
(7)MN21kMN22) k , HUfBSIl M I S F ET£2tt&fffi 
igfnO^i6«0lS2M I SFET^t (121 OMN3kMN4. II 
9<DMN23kMN24) fc, ttilrt^ HUfBffi2ft-^2:7 >y f- 

I SFETM (l3l<7)MPlkMP2, H9cDMP21kMP 
22) fcfcWU mriam2MI SFETW(5Dy-h^»M 
<0Kff MIESS 1 M I S F ET*fC0y- bf&HTOIl 

Wi9t/¥<, buIB^3M I SFET^coy-h^)K 
*>BUWi. ButESS 1 M I S F E T»coy- hf&»J8l«l8! 
JS<fc9kff<, MfB^2MI SFET*fOL#VMIflJE 

(i, fi!B5-yf-fflMl SFETftcoL^ffimJEEJ; 9i> 
/h£<, Miem M I SFET*t«9L#vMimE{i, ff 

l£fS3M I SFET*f<OL#VMimE«fc 9fcW<t 

W^t&ttUX. SS2M I SFET^tg3M I SFET 
*Ni, JB1MI SFETtfl 9 ^fcV^C: 
k£$:Sk.r-?>T\ ±IBHJ£WcfcV-»-Ct. BffiSffQMO 
S(Cfi L S V ^ffiMOS t vtV * 4 £ fc *«fipfS-C* fc . L 

frU A^fi-ftfUEMffi*** fck i. tt vdim. 2 v<?) J; 9 
fc, -e*Uik'/|N$< ^ri^Wl fPH L & v *«MBT 

P21, MP22, MN23, MN24£J?]&<DBHfcJ8£ffl^-C PI t L 
^UitEfc^io^ML. MN23kMN24£*fLTL 

tztzL. MN21, MN22. MP14, W15tt^M<9BHfc$l£fflV* 
T^-TS. £<7)^(2, MN23kMN24tcMtTfl7tt<£ 
LSiM»OS«:3»AL$r<TmtfI:a&. Tv-tzxaxb 

[0 044] liLk, VSS(OV)i:VDD (*;k;LttlV) m*M 
h /J vff-f-fiH £ VSSQ (OV) t VDDQ ( k -i tt3 . 3 V ) (§] 

■CSWHLfc. fcTFTii, vss(ov)kVDD (fckx.0tt.2V) 

raSra^-TI)/h*5«ifi^-SrVBGN <fcfc£tf-1.2V) 

bgp ( ?t k £ #2. 4v ) ^mthv^ivsmmmz^w 
xwm- h . 

[0045] v-^T-ALSIT'ti. ^^^amc§2rfP 
thtzMZ^ V 7 > : J 2*-? cnWSmg.* ^ NMMOSWiVS 
S(0V) l^Ui 0 ffiV WBGN«{2(C L , PSMDSfflUiVDDl^ 



(iVSS(OV) i; VBGNlxAL^i; (cflj 19 §^ % pglMOSlffl 
JiVDD VBGP ls<MZ$] 0 & #JfflI# { £® k 

isx?zm^xw')mz-fflwtth%r$:. mwmw&z 

[0046]£cok#. /J«ft^-* s ffi«E'fl:-r4 k . 

0 vBGP-vssra ^s^-r 4 ^dHWi-f-tcsan t fcatcvrcp 

<MMM3 >01O{2VSS(OV) U^)Ut VBGPl/^/KSSrS 
^•f-l>fi^-tC^|L3tfi^-$:. VBGNU^l^kVBGP^^ 

tztftX. VSS(OV) K^k VDDK;UP B ^^^4^J^ 

STJj^Ji , ±a! t tzmi i> L < JiH 4 & k"cra^ L 

fflV^. VSS(OV) K^tVBGPl/^^PalSrjg^t" 4 AH 
(KS-^KSHft LT * K^^0S§ K A* $ •Witt' 

[0047] *0»«O«JS* ii* tttW-r * . A^lfflPMM 
OS (MP31.MP32) k. Wffi^ftfflPMMOS (MP33.MP34) 
k. Hffi^SlfflNSMOS (MN35.MN36) k, M^fflNSMCS 

( MN31 . MN32 ) k . «»S$l|fflIffll® MOS ( MN33 . 34 ) k iffi 
»IEfflNMMOS ( MN39 , MN40 ) k fit JE^IEfflPffiMOS ( MP37 , 
MP38) k, l?)KM(DS-r«§ixl.'f vA-*INV6fc. PM 
MOSCOW® L^V->fflMDST'«^$ix4-< y/s*-^INV7, INV 

8kTffi^$^l». 
[0048] Cli-CWffSWMOS^A-t'.&aitoV^ 
Tj*^4. VBGPKylxk LT2VDD ( VDDK/UD2f&ffi) 
VBGNP^^i: LT-VDDl^^^kttm?:^ 
Jt^tC VDD«ffc7)±ISffi£fck;tttl.4Vi:iS5t-r.g> 
k. VBGPkVBGN<30mflEH{i4.2Vt©<^t), ifUMOScO 

^hz\tis i %mx'foz>. 

[0049] £C:T-#M3S<7)^tCOI,->TiftBJ-ri) . MP3 
lttV— X^*VBGPt^iE$ix N HP31c7)HI/-f >-*>*MN39c7) 
KUW >-kMP33cOb'W--f >-(C«^$iX. mi<D7— h* { 
A* / - H k MN39W y — h (CiM ? ix 4 . MP32tt . V - 
.XjFVBGPI;; Jg|f£ n . MP32<7> H 1^ V *^MP34<7) Fl^^f > 
t MN40<7) >-Wg^$n. MP32(7)y— h {±^f WN- 

^INV6^»{ll^lkMN40<7)y- hWt^$fx4. MP33(iV- 
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xmmWUJ y£MN39<7)FW yttZmWiZtl. MP33 
CO y#*MN35<0 FW y CftgKSfU MP33cO^- F 
(iVDD«M^S^?iXl> o MP34J4y-X#MP32<0 F W 
y MN40CO K L--f y fcgfgg? *U MP34CO F W y #MN36 
CO F V A yizmWi $ *U MP34co^- F UVDMtaMcSSR 
$;fiSo MN35Oy-^(iMP37c0Hl^^yi:MN33c0HP>f 
>tM32CDV-HzmWt$tl, MN35CO F W yJ4MP33C0 
FWyfcftttSfU MN35coy-h{±VSSfcJ^$il 
S 0 MN36coy-X«MP38coF W y t MN34CO F U-i yb 
MN31<^y-*fc:ftgSS*U MN36COFW yliMP34cOFlx 
4 ytCftJiSi-U MN36coy-h{JVSStgf|g$ixS 0 MN3 
3^)V-X(i:MN3lC0Kl/>f yizmWtZtl. MN33COFU>f 
y J4MP37CO F W y fc MN35<0 y — X £ MN320^— F (C» 
MS*!. MN33CO^-KiINV7^ai*fc:ftaStL6. MN34 

coy-x«4MN32coFW ytftfifcSfu MN34<o F u 4 y 

14MP38CO FU-fyk MN36coy -X t MN3lC0^- F tcftjgg 
SfU MN34COy-b{iINV8cOffi^JtCft^^ixSc MN31C0 
V-XJiVBGNfcftRSfu MN31COF W yttMG3fc:fttt 
MN31^— htiMN34COKU>f yfcMN36COy— Xfc 
MP38CO F U>f ytCft^^ilS o MN32C0y-X«VBGNKft 
jg?$*U MN32cOHl/>f y{4MN34tCft^$tl. MN32CO^~ 
FJ4MN33COFW yi:MN35coy— Xi:MP37c7)KP^ yfc 

MP37coy-Xl4VDWeftji$*U MP37COF 
W y(4MN33cO Y\/4 yi:MN35COF W yi:MN32C0^— 

P38<50y-X{4VDDtCft^$ix. MP380F W y(4MN34<7) 
FW yfcMN36cOFl">f y£MN3leoy— Ffcftig&$*U 

mn38co f itvssmmzmmzti h . >r y-K-*iNV7 

fiPSMGS (MP35) £NMM0S (MN37) TffifRZtl^ MP35CO 
y — XtiVDDKftSStU MP35<0 F W y(4MN370 F !✓ 

4 y tmicoy- bbw&xny—bizmwizti. mp35co 

(4PfflM0S (MP36) tNSmS (MN38) T1SJ££*U MP36CO 
V-XttVDDteftf^Si'U MP36COFW y «4MN38C0 F !✓ 

>f y b MP38co^- bbimmy— f trftsRSfu mp36co 

b itxn tft a $ ixT v ^ & 0 

[00 50] MP31,MP32fc INV6OPSMQSc0a^«{5«4VBG 
PTfc 0 . MP35, MP36. MP37. MP38^0SRfEfi[«VDDr*> 

0. MN37,MN38,MN39,MN40CO&K«{a(4VSST'ft0. MN3 

1. MN32,MN33 f MN34^*««fi[{4VBGN"C*>S* MP33 
cOS«mfi<4MP33coy-Xc7)Sfi[i:^t<. MP34co»£ 
*fi[«MP340y-XSfi[fc^L<. MN35C0*IKmfi(4MN 
35cO y - X«fi[ t ^ L < . MN36^)S^m{ii4MN36<7) y - 

-X^fiE^U^ MN35,MN36,MP33,MP34<^)S^mffi{4^ 

^IN^'VSSU^/P (OV) j^VBGPl^l^^b^&j^ 
^IWlco^T»tti. A^INA^VBGPl/^;UC^rS h 
MP31#*:*7U MN39A^y^So A^INSrStt&^f y^' 
- ^ I NV6<OtfJ 2) (4 VBGP £> VSS l^l/M*>f ^ 



MP32^yLMN40*^7fc=S:So *C03t«>nd31{4 
VBGPK/P^A,VSSl/^;l/ (OV) t^tL. nd32{4VSSl/ 

^*^VBGPl/<;W3^b'TI>o — ^T. INV6<7)til^5:S 

ItS^y^N*— ^INV7coaj^jy— Knd33J4. VSSl/^.;P (0 

V) *>£VDDl^/l4C^fct£o 4fc. A*IN*gtt4>f 
yy\— ^INV8^ai^y— Fnd34«VDDl/^/^4>VSSlxA; 

/He^k^-S, ^^i:^. y-Knd34*^VDDl/^;U*^V 
SSK/Ut^t*"& b . MP38**5T S b b i ^MN34^ 
^7tl>cOt\ y— h*nd36t4VDDU^C35rS 0 y— Hn 
d36*«VDDl^^yW3^:6 . WQW^y LT y - Hnd37^ 
VBGNl/^/PKl=Sr£ 0 y— Fnd36^VBGNl/^*^VDDlx 

N36i45fi<^^t-S<, iit, y— Fnd32*^VBGPl/^;P 

tcfes^ b bmAcvy- bmn^yDuu^uTh^ z b 

MP34(4^y^«t^rO> y-Knd39J4VBGPl^<;W 
tC^So y— Hnd33*^VSSl/^*^VDDK;Wc: 

mkt&b. mW*7~t&bb t>tMN33*^yL. y 
- Hnd35t4VBGNP^;KC^tt*S • y- Fnd35A^VDDl/ 

s^t*^MN35(4^y^®^s^T\ aj^y— H0UT 

(4VBGNV<;Wc:^S . ffi^y- HOUWVBGNl/^^C^: 
Si:. MP33coy— F^VDDTfcO. y— Fnd31A^VSSTJ> 
&Zbfrt>m3l$m<*7^-&. 
[005 1 ] iXfc^jT2T'A^IN*^VBGPU^;^^VSS 

*«VSSK/Kes3r6 tMP31*^y MN39*^y-fS o 
A^J I NSr Sit S A y > 9 1 NV6CO tij ^ (4VSS V 
BGPK;^^t^"S^)T\ MP32*^7 LMN40*^yfc 
^S o ^Oit^nd31{4VSSl/^;U*^VBGPl^^;We^t; 

nd32(4VBGPlx^*^VSSU^UlC2E>fb"r-6-o — 
^r s INV6^tiJ^ $rS^t S y^>— 9 INV7cO£±l^ J— Fnd 
33(4. VDDK;P*^VSSP^t^b-rSo *3^. A* 
IN?:SitS >f y^—9 INV8coai^ y— Fnd34(4VSSl-< 
yU*^VDDlx^Utc^ki-4o y— Fnd33*^V 

DDU^j&^VSSK/l^fc^ki-S t . MP37*^y^S 
b b i>lzm34ir7t7~?&<7)X\ y-Fnd35t4VDDlx^ 
lz&Z>. y-Fnd35^VDDP^;KZ^:Si:. MN32*^y 
LT y— Fnd38A^VBGNP^C^rS # y — Knd35*^VBGN 
U^/U^^VDDl/^Kc^b-rS i: . MN35coy— 
*<VSS-C2b&^'CMN35ii3ft<*7't4. ZZX\ y— Fn 
cBl^VBGPl^^fc^S .1 i: i:MP33coy— FSfS^VDDlx 
^/PTSb&ik^fe. MP33«4^y««-?:^0. Hi^y- 

F0UT{4VBGPl/^;H^^:So ££z. y- Fnd34^SSl/^. 
/W^VDDl/^KC^b^S k . m&tf*7-tZ> bbl> 
izmMtf^y y- Fnd36l4VBGNU^;Hc^b^So 
y- Fnd36^^VDDl^^U*^VBGNl/<y^0C^S t . MN36 
F rfVSSZ'fo h^bfr ^>MN36i4^ y«JBfc* S CO 
T\ y— Fnd39(4VBGNl/^MC^rS 0 y— Knd39*«VBGN 
l/^/Ue^Sh. MP34coy-F^'VDDT'$>0. J— Fnd3 
2*<VSST'fc iik3&*^MP34«3S<*7f&. 
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saaufca. »mm%iiij)m^z3m-t&fzfr, mmz 
i>. mmTZ&£5i,zMEMmMsz®%kmzm^x^ 

<mmm4 >mi2imtvzGPmzm&^-&m^z^mL 
Gpmzm&^&m^z^Lxfr^u^i^zMmmz 

xmWLtzidlz. J¥JRM0S<7)»fiE (fcfcx.fcr3.6V) * 

OS ( MP41 , MP42 ) b . WE^WfflPMMOS ( MP43 , MP44 ) 
b, WJEMfDfflNSMOS (MN45.MN46) b . MWfflNMMOS 
(MN41.MN42) fc. m^JPfflNgiMOS (MN43.44) fcfffi 
ftHJflPSMOS (MP45.MP46) . WffiftfEfflNMMOS (MN4 
9) b. mmWSX'ffi&Ztlh 4 W*— *INV19. INV10 

NVll,lNV12i:Tlf*S*L&. MN45,MN46,MN43,MN4 

^ifi , MP43, MP44 1 fflc U £ V ^<!MOS£f ijffl-f & £ i: t J: 

[0054] »Cfc#MDSC0»S4l43OV^T^^-s o MP41 
{iV— *#VBGPt£HNSB$*U FW >-#*MP43CO F W V 

tMN49c7)y-x (fcj^iiPW y) fciftRSft, y- 

h itx-h y - f t,zmmzti& * MP42J4. v-x^egpiz 

mm^tl. HW y#MP44<OFW y£MN49<OFW V 

(v-x) £««s*u y-hi±xj)<nKmzmmzti 

MP43t4V— X*5MP41^KU>f yfcMN49COy— X ( F 
W y) (CjftttSfl. FW y#<MN43C0FW VtMN45 
<OFW >-tC«^$ixS. MP44(iy-X*^MP42^)HP^ 
y£MN49<OFl<"f y ( V-X) fclgBBgSfu FW 
MN44<^Fl<"f yfcMN46<7)KW ytCSr^^iXSo MN45<7) 
y-X«:MP430F W y£MN43cOFW ViitiJ^ (OU 
T) fcCSMKSfU y teMP46tf) F W >- (V- 

X) £MP42<oy-hk:S3i£ix. y-M4vdd(c««S 

(Z&ftSfU >iiMP46<7)FW y (V-X) fcMP 

4iay-h£Stt3*u y-hiivddt3^$il4 0 MN4 



30y-XliMN41<7)F W ytgiffiSil. F W y(4MN4 
5<0 V - X t MP43CO Y\y^y tefflgL 3 *U y — Mi I N VI 1 
cOffi^SN^ft&o MN44^V^-X{iMN42c7)Fl/>f yfc 
$SB63*U ^«MN46C0V— XfcMP44COFP>f yt3 

SWSSfU y-h«INV12^oaj*K:*«S<l-6. MN41 
coy— XtiVBGNKSiBE^iX. F W ytiMN43tMP45COF 

u-fy (y-x) y-M±MN46<oFW > 

fcMP4&OV-X ( Fl^fy) l,Zi%Wi$tLZ> 0 MN42COy- 
XJiVBGNtgf^Stl. Fl^-f y(4MN44i:MP450y— X 
(Fl/^fV) tcSSRStLs y-b{4MN4»OFWyi:MP 
46<7)FW y (y-X) WgfESilSo >f WN-^INVl 
ItePMMOS (MP47) hNSMOS (MN47) MP47 
coy— X{4VDDtffi^$tL. FW-f y{±MN47COFU>f ^ 

fcMN43tf>y-bfcJ8R§*i. y-F(iA^) (IN) 
$tLTV^ 0 ddT'MP47{iiSL#^ffiM0S-C*S, 4> 
s*— ^INV12{±PSM0S (MP48) tNMMOS (MN48) X'ffi&L 
Ztl. MP48C0y-X(iVDDK^§*l. FW>iiMN48 
OFl^-f >-fcMN44coy- MCfiSKS^L. y- F{i-f 
— ^INV*0tiJ*K:SgKS<iTV^ o i i T'MP48(iffi£ t # 

h . MP41, MP42t INV9, INV10^0^Nff)ScoS^tte(iVBGP 
T*£>9> MP45,MP46cO*^m©(iVDDT$> , 9. MN47,MN48, 
MN49C0^mfi{4VSST*fc 0 . MN41, MN420*^1;G(±VB 
GNX'fc^o MP43c0»K*{a{i:MP43Oy-XC0«{a 
tmt<. MP44<0*K«{at4MP44C0 V -Xflifi t ^ L 
MN43^MN45<^SMm^{iMN43coy-X«fi[h^L 
IW44fcMN46CO^fl;fi{4MN44coy-XS;{afc#L 
V ^ MN43, MN44, MN45, MN46. MP43, W^W^ttMi^fl 

[0055] ^rfc. MP45,MP46,MN49cOi»^fcO^Tai^ 
4. MP45tind47fcnd48*^Dlx^^j@^.T±#LT L 

— . nd47fc i^nd48^VDDl^^Srg^ J: d i: . M 

P45COSKffl!l^«8£^SaxS C0T\ nd47, nd48*^VDD 

i tii^^o MP46(ind45i:nd46^VDDl/^;P 

ZM£X±nLXL£o<DZW£&mmx~m^btlX^ 
6. tcotztb. 75—. nd45^J;lXnd46*^VDDl/^;WS:@ 
t±ok-tht. MP46<^»^{B!l^m^8fiix4cOT\ nd 
45 , nd46**VDD £ jg t h Z b (43: V \ MN49(4nd41 
nd42*^VSSl/^;U^@^TiSTLTL^ dcOSrP^^g 
WTffll^*rCV*&. *<?)tzih. 7)—. nd41J3j:tfnd42 
WVSSU^UZMz-X&TLXob-t&b. MN49C0S^ 
mfrbnWi&Wltl&<OX\ nd41, nd42*^VSS UKtUZ Mz. 

h^bii^\ 

[0056] mimmmz^Lfzmffimnmftfmmx' 
commz-o v ^x mm^r h . \ n*^vss u^mz^^t 

hb. INV9cOdtJ^(iVBGPl/^P^^bL. INVlO^ffi* 
IZVSSW^MZ^kt h 0 ZOtzbb. MP41(4^^L. MP4 
XttyW&btcho Lfztf-oX. y-Fnd4H4VBGP« 
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iBA^)«» *qsHr 5 tiX M&mm lz % 0 . J - H nd42 
(SVBGPl^Wc&S . ,1 (7)k § . MP44«^— h*ft#*VS 
STfcS^T^ytt®^^ "9 . J— Hnd42fc y — Knd44 
(iSIL, y-Fnd49A>'VBGPl/^;U^S e y— Knd49 
^BGPl^/Ufc&Sk. MN46^oy— MKfi[j5^VDD-Cfc& 
fcft. MN46(Mffi^WM0St LTffll^. y-Knd45#*VDD 
1/^/1/ CJfcS. y- YnmifiWVXs^MZ^h kMN41te 
-*\ BMBfTrCf WC-^INVllcOffi^y- 
Fnd43(iVSSl/^;^^VDDl^^s/UC^bL. >f >rt—9 
INV12<^aj* y — Hnd44(iVDDlxA^^fe VSSI^^P^ 
*<rytdh^ MN43^*yLMN44*«*7^S. Lfc 
tfoT, MN43A*:t y^S i k TV - Fnd47k tti^ y - H 
OUTfi^ilL. ai^y— FOUTJiVBGNU-^HC^rSo it}* 
y- HOUTj&SVBGNU^PtsSrS k „ MN45COy— F#*VDDT 
£> S<7)TMN45ti* y*f 4 s y - Hnd46 ktfJlfty— F 
OUm^ilU y— Knd46{iVBGNU^K=S:S 0 y-Fn 
d46*^BGNl/<;l4c3:S k . MN42^^7^S 0 ^<7>t 

MN44{4Wff5gftMDS^li# Sr-f 4<7)T% nd48iiVSSl/ 
\/W:^?)o nd47t>J:l^0UT{iVBGNU'^W335:6fc. MP4 
33&W£E«fnM0S^ffl|&&T&3ttond41JiVSSUA^| / t^ 

So 

[ 0 0 5 7 ] Srfc. MN42#** 7 y— Fnd49A* 

VBGPU^UT'&Sfc*. mMcr>*y&fC0V-7m%&lz£ 
0 nd48tfD«fi*^VBGP{ffl^±# L T L 4 3 Sil*** S . L 
*>U MP45^^Sffi* s VDD'C*&7t*. nd48**VDDi^ 

#VDD&*g;LT±#LT Li o £ fc #Htff *. 

y- Hnd49**VBGPU^-C*>43t«>. MN46^yB#<7)D 
-?n$£lz£ 0nd45cO«fflA«VBGP«^±#LT L* 338 
L#>U MP46^^mffl*^DDT , fc^^. n 

d45*WDD w^u* «*. S k mffiM^m^tfWrtihcn 

X\ nd45<0«fi[*«VDDfr S^T Ji# LT L4 3 <I k#TO 

[0058] icoi ^ *mmm*m&tz>w&<r>v 

XHIcOg^EnjDmEti. VBGP-VSS^ L< J2VDD-VBGNT* 
So <r<7)k£. VBGP=2VDD. VBGN=-VDDk 

VDD=1.2VTi£ft^S*&. MDSc7)iSjE2r3-6Vk-rS 

«^ttt«b*:6IBin«E3W»flEJ: 9ffi<-f Sd k#T'£ 

So 

[ 0 0 5 9 ] B$^JT2T"A^IN*<VBGPK;^^t 
K^t-fSk. INV9(7>ai^iiVSSl/^!/^'(l:L. INV10 

cotB^JtiVBGPU^/^c^b^So Zcotztb. MP4l(i^-y 
MP42(i>Ty«©i:^So U^oT, y-Fnd42<2 

vBGmm^<n&m*mfiztixmmfcvtBt,z%o . y- 

Knd41(iVBGPU^;HC^So MP43«y- 
{a^SST'^S^T^^^m^^rO. y-Hnd41fcy- 
Fnd43<2»il U Hl^J y - FOUT^VBGPl^lHcSrS 0 



llS^y — FOUWVBGPl^/HC&S k . MN45^- h« 

ffl*«VDDT*6fctt. MN45«Wffi^SlM0Si:LTiSl§. J 

- Fnd46#VDDl^;14c3r6 . J— Fnd46#*VDDi^WC 

^rSkMN42{i^y-TSo — yA— *INV1 

\<n%-hJ— Hnd43{iVDDU<;^ feVSSl^^/Wc^t 
U 4 WN*-^INV12^ai^y— Hnd44{iVSSk^;^^ 

VDDl^/I^^fLrfSo %<Dtz#>. MN43*^7UMN44*« 
^-yfSo Uci^t, MN44*^y~rSC:i:TV-Knd 
48 k y- Fnd49ti#3I U y — Fnd49f±VBGNl^/l4c:3: 
So y— F nd49*^VBGN U^/l/^^ S k . MN46C0^- h *^ 
VDDTS>SWMN46{i^V-TS*^. y — Fnd45k y — 
Knd49ti»iiL. y— Knd45(iVBGNU^WCs3:S 0 y— 
Knd45^BGNK;U^35 r Sk > MN41*^^*TSo Cl^Ok 
MN43(iWE^ftM0SO<a^§:^S^T\ nd47(iVSSl/ 
<;H:^rSo nd48i3j:l/nd49{iVBGNl^^;WC^rSk. MP 
44*%tffi^SlM0SC7)(i # S:^ S fcftnd42{iVSS W<;W3^r 

S o 

[0 06 0] ^Jo. MN41*^7-TS%&, ttJ^y-FOU 
i 0nd47c7)«fir^'VBGPi!l/\±# SHlA** 

DDU^SrJSi* fca««Kv.«SE3& s SE*«iX&<0T'. nd47 
0*{4*«VDDS:Si.T±#LT L&dZ bimif* . PI 

^ 7 B§C0 U - ^«sfi(C i 0 nd46<50«{4^'VBGPffi!]^±# t 
ffirftl&CDX'. nd46tfO«{5^"VDD^®^.T±#LT L4 

coo6i] i<?5 j: o *n*6^j^iS)«-r-i>Moscoy 

xra^*^:EnJD«E«d . VBGP-VSS l> t < (iVDD-VBGNT'S. 
6. CICOt VBGP=2VDD. VBGN=-VDD b^^i tltia-mlZ 

(4. #M0Sco*^EnJufl:ffi(i2VDDejKt=Sr^.. L^c^-? 
M0ScoKE2:3.6Vi: LVDM.2VT»tf-*-**^(ai 

[0062] *^JfeCT{4. aj*e#!HS* t U'</I^S3«« 

#MDS^j&>*>S EPJn^ESrKffitlT^W^. ft CI 

0KS:1f«-rftC:i:3& < T*^S<OT\ ^it^x h^'(£< Jfl) 
^^^ft^**^ft„ 

<^SS05 5 >Hl4(4«l!SVBGN t Sl®VBGP^(7)lBilS£7)ft^ 

5: f5*r cmmnmvfo ft . - - t-vbgn < v 

SSC^VXVDD^BGPX'fcft. IMLtzXolZ. WGmtiL 

* { S>ft. Z\ZZ'l£. VBGN^fcVDDmfficO^mffl, 
itX. OVtVBGPSfficOllcoSiatiJSMMCBWSHESr-SiTt 
VBGNm(ai:VBGPmMcOll«i4(iJiaM0SCOStffSr 
^$^rv^J: d=5r«ff^^feft^lcffl^^^tft-f y 



t 
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[0063] ft mW&L*9B9ti-&. PSMOS (MP51 ) 
l$y-hkV-AtftmZtl, PMMOS (MP52) C7)V-X 

tpmm (MP54) co-y- hizm %tzix$> . mpsicdfw 

KW ytcA^j^'S^^ix. v-x(±MP5i<5oy-xi:y 

-ht MP54coy- b £fg|^£ „ MP5412PSM0S ( MP5 

3) <oy- h t y-x# b' w ytc&^ix, y-xtev 

m>wmmwtzti, y— h tMP5ioy- t v-xtn 

P52cr>V-Al,zmifiiZtlZ> . MP53J±y- h t V-Xt>m 
IS$i"U MP54CO H UA V t PMMOS (MP55) COy— Xtgf 

i: t h fc . HW y £VSS#fgig|£;f-i& . MP55 
(iy— XtC;MP540h"b-f y£:MP53<7)y-Xi: YV-A y# 
t£M£:fU yfctti^tNffiMOS (MN55) cr>YVA V 

ifWXSIXh. MP55^y-HiVSS#tgM$iX&. NSMO 
S (MN51) liV-Xfc HH y#**§*S$;f"U NSMOS (MN5 
2) £7)y-xtNMM0S (MN54) 0?— hfcttR&h.**: 
mz . MN51<0 K W y tiVDD«;i!S t MN52coy— h MJgig! 
. MN52«2 KM V IzAJj tmiCD YUA Vtffflfo 

. MN52<7)y-XtiMN51^y— h t y-Xfcggg&SiX 
\mA<7>y-YlZfflg&tlh. NMMOS (MN53) 
coy-X(iMN54iOy- h t,zm$5i£tl& t2k(,Z^ MN54CO K 
W y tm55CDV - Ai,zmWt-£tl& . MN54CO K W Vte 
MN55<7)y- h tC&igE i: SfcVDDIIjgUcgM^fi. 
4. MN54«V-^fc:VBGN«W*qeB6Six. y-MCMN51 

oy-x^y-biJit^ MN52<oy-x# { JfM^£:ix&» 

MN5460 K W yt2MN53coy-X£ yi3i;l/MN550 
y - X § ix & . MN55CO y — h 12MN53CO H y t,z 

mmzti&t&iz, vdDWMi / zmmzti& . mnb^v- 

X«MN53<50y- h t y-Xt:fg^§il4 t^±tCMN54<50 K 

H y (cfigftS*i4. MN550 k W ytidi^ «gM£ix 
•St5£k:MP550K W yt:tf^$ix-i). 
[00643 &HOS<r>mifcmmZ'?^X&'<& . MP51hM 
P520S^«fi«MP510y— X^firfclflX „ MP53tMP5 
5cOS«lt(i« 4MP53«0a^«fir £ m t V \ MP540*&1; 
&«;VBGPT-$> & . *7t. MN51hMN52Oa«m{>i(2MN51<J0 
y— Xffitf L<. MN53iMN55<7)^tt{at;iMN53<7)y 
-X^fttlfU^ MN54^«^l{jyiVBGNm<>AT'J> £ . 

[0065] (3i5«i. Hl4^L7t-f yj-\-?co&s- 

K<0»fKftJBHT<bft . Aiftfl^INtiVBGPfc VBGNfgJ£jI 
»-*-**»Bfg#T*4. 4i\ ^JTlT'A^fl-^IN*< 
VBGN K;P*> £> VBGP U^)V^Atth i9>^Zr> WC Wfi 

■fh. -cot^. w<mttyi$mztch<r>x\ ndSitiVB 

GPK^KC^rl.. J—YnA^Xifm^V'^Mztchh. MP 
54^y-TS. -^T. MN52*iltffltftM0Si: LTiS# , 
/— Knd52{iVDDU-'<.^t^:4. MN51(ind52* < VDDP^.;l' 

YtLX ffiffl $ tl h . y — H nd52*^VDD K/KC^: •& t M 
N54*^yL. y-Knd54^'VBGNK;WC:^r4. y-h'n 



d54*>*VBGNl/'<.^^^rl> t . MN55Wy— hmffiA^DDT'S) 
4^A6, MN55#?ryf <&. -eco^m, l±!^y-h'0UT(2V 

MP55*>'WEIiWM0Sh LT»g=. nd53#VSSK;HC 
MP53lind53#VSSK^£jt3£T<£<3r-?T Li 

[00663 ,1<73J; 3 *HM0"JSr^-r-l>MOScoy 

-x - Fi-^ y^. YV4y- y-vn. y- v - y- 

xra^SAEpJPltff (2 , VBGP-VSS t> L< tiVDD-VBGNT'J) 
4„ ^«0k ^ . VBGP=2VDD, VBGN=-VDD i: ^ o tzi$r&t,Z 
(i. «-M0SWSAEnaDmE{i2VDD^JKi:^r4. Ufc* 1 ^ 
t. VDD=1.2VTHtM-&«*. M0S<7)WESr3.6Vi:-r4 

4. 

[ 0 0 6 7 3 mz. B#Si|T2T-A^I^IN^"VBGPK;^ 
Sh, VBGNl^^/P^-fb-r h IzrSlZ-O V 1^^^ ZCDb 
MN52(2^y*t^t^rSOT\ nd52(2VBGNK;Wc=5r 
4. y— Hnd52*^VBGNK;Hc:^rSh. MN54* i ^-yT 
MP52(iMJESftM0St y-h'nd51 
(iVSSK;HC^4„ MPSKindSl^SSU^USre^-CiS 
<^^Tt^0^k^l5S<'@WT'. yJX-VbLXm 
fflZtll . y- Hnd51*^VSSP^t^-S t MP54#=ty 
L, y-HndSS^BCPK^^^T^. y- Knd53* J VBGP 
b-^/H'^r^t. HP55^>y— bj^VSST'fc^^t'. MP55 
*^y-r&. -eco^*, m^y-h'OUT(iVBGPK;H: 
&6 . tti^J y- FOUT^'VBGPb-^^fc^rS fc . MN553&W 
ffi^WMOShLTd^. nd54* J VDDl/^WC^r?.„ MN53{2 
nd54#VDDK;U-£M;tTi« < ^ToT Li^t ^rPSC 

[00683 ^coi a &nmmzffif$.-t&w&cov 
-x - yv4 yra> wav- y-Ma. y— h - y— 

Xfg<9&*EpjumJEti , VBGP-VSS t L < tiVDD-VBGNT'fc 
h„ ZCOt . VBGP=2VDD, VBGN=-VDDi: Oo^if^-fc 
ti, =&M0S<OftAEflJDmff{22VDDmSi:^:4. L^A^'o 
X. VDD=1.2VTi£tH- M0SOfflt£E5r3.6Vi:-tS 

<mmm 6 >ni6(2vssffiis t vDDttaNsniHie>@^- & vb 

GN«i!Si: VBGPmiSSliifitfOfS^-C^-r 4 l^'Ot^iEl 
fe^^KMOStif^^nTV^O. S^tNSMOSfcit^P 

^Stc-^^-c*tS-^lHl8S«^;T-$)-i.C i: ^WSi: LT 

^S. ZOtzth. *^SfeW(2. VBGP«^l|JE*<2fgC0VDD 
ffiEfcATT\ VBGN«asmE<i. -VDDmffiUl±T' 

S>S^-tcfflo.Sc:t^*-C'§S. #in&&«ivssw^'v 

cryDV?*? y0SS (PD61.PD62) tVDDl^^/P^^y/UT 
•xriHl8& (PU61.PU61) . PSMOS (MP63.MP64) X^$& 



1 
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tlhyv^tumms (MN63.MN64) TffiJ&ZtL&7 7f 
PMMOS (MP61,MP62,MP65,MP66) T'fiJSSixSfffi 

mmmstnmm (mn6i,mn62,mn65,mn66) vffitf£Zti& 

HffigftMOSi:. PSMOS (MP73.MP74) fcilXNMmS (MN 
(INV13, 1NV14,INV15> TffitfZZtl&o 

[0069] Mos^m^^t^mmi'^ . nv? 

^yiHlSS (PD61) tt. A^ffi^^Ww«fc0y-"HiKl61 
fcVSSl^Mcgi&Ttf **\ i> L < Mffi^ttJBfc:? 

6E»T*6. <! COPD61tePS!M0S (MP67) hNMMOS (MN 
69.MN70) T'fi&SixSo MP67COy — ^JiVDWWtflSR 

Sft. M>67^y-HiA*^SSKSii. MP67coFWy 

liMN69eOy-X£MN70cOFW y^i?ilS 0 MN70<7) 

y-x{iVSS«RtcSSK$<i % MN70coy-httA*t:« 

MN70COFW ytiMP67CO F W y i: MN69<7) y - 
^KSMSSiX*. MN69coy-^(iMN70cOKU>r>'i:MP67 
CO F P --f ytffiigj Six. MN69coy- F JiVDMBigteSSR 
Six. MN690 F ]✓ >f y (iPSMOS (MP73) <oy-F£PMM 
OS (MP65) COF W ytPSMDS (MP61) COy-Xfc}gigE 
£ix£» r/Wy0» (PD62) A*«-9l^^C 
J: 9 / - F nd62 £■ VSS 14;: 3 1 § T If & *\ tL<li 
KJgtttflS^S 0»-C*> £ o <T <7)PD62( 2PSM0S ( MP6 
8) tmms (MN71.MN72) TffitfL'£tlZ> . MP68<Oy-X 
«VDDmSte»«3*U MP68<Oy-Fti-f yA-*INV13 
coai^fcS^S/l. MP68COF W >-(iMN71C0V— XtMN 
72CO F l"f yfc««SfL4 • MN70<oy-XJ4VSSTORfe: 
SciKSfU MN72coy-F«:>f WN*-^INV13C0{±l^tcS 

m^ii. MN72co f w yii:MP68<o f w yttmicov— 

MZfeWtZtli. MN71C0y-Xi±MN72OFU-f yi:MP68 

coHi^yfcJBRSfu MN7icoy— b&vmmmzmm 

Six. MN71C0 F 1/ 4 XiPgiMOS (MP74) coy— FfcPMM 
OS (MP66) COFL"* ytPmUb (MP62) coy— Xfcjgig? 

Sixs. r/i^r v ruiss (PU6i) li. A^fl-^^^K- 

J; 0y-Fnd63^VDDl/^;U3^|#±if t> L<(i 
»!Sfii««t:t4IIIBtft4. <ICOPU61(2NSMOS (MN6 
7) tPSMOS (MP69.MP70) X'fltW&tlh 9 MN67coy— X 

ttVSS«S(3«a$*U MN670y-M4A3JfcS§R$ 
ix. MN67COFW yJ4MP69coy— *fcMP7O0DFW >-(;: 
SSRSft*. MP70COy-XUVDD?EiBtSE«S*L. MP70 
FfiA^dfgi^SiX. MP70CO F W y(4MN67C0 F 
WyhMP69^y-X^8MiSix£ 0 MP690>y-XtiMP 
70OFU-4 >-i:MN67<OFW yKfigggSfu MP69coy- 
FteVSSm^-S^SiX. MP69CO K W yfciNSMOS (MN7 
3) <oy-F£NMMOS (MN65) CO F 1/ >f V t NMMOS (MN6 
1) COy-Xkltgl^SixS* 7»sTv7*®B& (PU62) 
14. A^Jft-t^^H-ck 0^— Fnd64£VDDl^;H;:3i 

C0PU62tiNSMQS (MN68) tPSMOS (MP71,MP72) 
SixS. MN68coy-XtiVSS«^;:^Six. MN68coy 
-FfcM y^-^INV13coaj*«g^§ix. MN68COFU 



A y\±wi\<r>v—7,)iW72<r>YVA yizmmztiz. mn 

72COy--X{iVDD®St«a^fL. MP72coy-Fti>f y 
rt—?lW13(DltiJ)lzmifiiZtl. MP72COFW yf4MN68 

cwu-f ytmicov-AttZ&WiZti&o MP7icoy-x 

{4MP72COF WVi:MN68cOFlx>f Xtft^iX. MP71C0 
y- M4VSSWBtc««3*U MP71C0 F W ViiPMMOS 

(MN74) coy— FtNSMOS (MN66) COFW >-£:NSMOS 

(MN62) <0y-XtC««S*l£. 

[0070] NSMOS (MN63) coy-XJiVBGMCg^S 
ft. MN63coy-FJ4NSM0S (MN64) CO F W >- i: NfflMOS 

(MN66) COy-Xfclg^SiX. MN63COFl/>f y(4MN73C0 
y— XtNSMOS (MN65) COV — * i:MN64<oy- Ffc^ 
$iXTV^S 0 MN64COy— X(iVBGNtC^$iX. MN64CO^ 
-FliMN63<OFW Vi:MN65C0y— XtC«gg$<X. MN64 
COF W ytiMN74coy-XtMN66coy-Xi:MN63cO^- 
hlzmmZtlZ^&o MN73COFU>f y{iVSSK«gg$ 
ft. MN73CO F (4MP690 F 1^ V t MN65cO KHyC 
IfigSiX. MN73c0y-X{iMN63C0Fl/^f >fcMN650y- 
X^gf^ESiXT^&o MN74cOFl^-f y(ivsstcjf«g$ 

MN74COy-FtiMP71cOFl/>f VfcMN66CO FP-f Vfe: 
mWiZtL. MN74<oy-XliMN64cOFU->f ytmfoCDV- 
AlZ&mZtlX^h. MN65COy— hiiVSSlzmWiZtl, M 
N65C7) y — X(4MN63<0 YVAyh MN64CO y— F Mff^£ 
ix. MN65cOFlx-f ytiMP69cOFl/W V t MN73COy— F i; 
NMMOS (MN61) coy— Xfcffi^ixTV^. MN66cO^— 

HiVSStcg^gSix. MN66^0y-XttMN64C0Flx>f >tM 
N63coy— FtcSf«iS<X. MN66cOFl^>f y(4MP71cOFP 
>f >-4:MN74coy— FtNgMOS (MN62) coy-X«ggg$ 
ixTV^o MN6lC0y- Ffi>f W^-^INV14C0aj^JfcI^ 
MOS (MP61) (Vy-btlzmWiZtL^ MN6lCOy-X{iMN6 
5cOFP>f >-fcMP69cOFlx>f ^ fcMN73coy— FfcScggS 
fL. MN61C0FW yy:MP6lC0FW yfctB*fciSBR$<l 
TV>S 0 MN62coy-Fti>f VA- ^INV15coai^i:PSM0 

s (mp62) coy—btizmmztL* m62<Dv—xi&m&> 

cofw ytmicobuj yfcMN74coy— Ftsas 

ft. MN62C0FU>f >«MP62COFU-f ytSSKS/xTV^ 
So PSMOS (MP63) coy— X(iVBGPtftfii$<X. MP63CO 
y— FfiPSMOS (MP64) COFU>f ^hP^MDS (MP66) CO 
y-X«gi!$ix. MP63C0FU-f y(±MP73coy-Xi:P 
SMDS (MP65) coy— ^fcMP64COy— Ftgfgg^ixTV^ 
S 0 MP64coy-X{iVBGPtCt^§iX. MP64CO y — F (4MP 
63COFW ^i:MP65coy-Xtgf^$ix. MP64cOFU>f 
ViiMP74co y-^t MP66CO V -X f: MP63CO y- F gfg! 
$ixTV^, MP73C0Fl^>f yUVDDKR(cSSK$iX % MP7 
3coy — F «4MN69<7) F W >^i: MP65cO F lx >f >- fcrtg^S 

ix. MP73coy-x(iMP63<50Fi/>f ytm>5v>v-Mzm 

mZtlX^h. MP74COFW ylZVDVMMlzm&Ztl. M 
P74COy— F«MN71c7)Fl/^ V b MP66CO F 1/ >f V^tg^ 
Six. MP74coy— X«MP64cOFl/-f >-i:MP66coy— X(3 

g^SixTOS. MP65coy-F{4VDDl;^Wg^Six. M 



<X. MP65CO h'W y(iMN69cO F ytmXOdr- b k 

m\<7)v-*i,zmmztLX^&. mecoy-biivdm 

b temwi £ ti > MP66cr> f i/ >f y imiico Yl"4>t 

MP74Oy-hfcMP62C0V-XfcSgffi$ilTV^o MP61C0 
y- F fcM W ^ — 9 INV14C7)aj^ fc MN61<oy— h k fcSf 
MP61<^y— XteMP65<3KW ykMN69COFW 
y kiWBW— Y tcSNKSft. MP61<0 F W y{2MN6lC0 
Hl^>f yfcm^tgf^tLTV^ 0 MP62<oy-hfcM y 
? I N VI 5<0 ft k MN62CO $r— h k t,Zi%Wi £ *U MP62 
<DV-A f iMP66<0 H 1/ -f y k MN71 <0 H 1/ A V k MP74<7) y 
— h iZ&ffi £ ft . MP62<7) KU>f y (iMN62^) H V >f y Kjg 
«$;fVO*4. INVlSfcM y/N'-^INV13c0tU^Wg^S 

*U INV130A*«A*INK:«NKS<1TV^ 0 

[0071] zzTm&cDmunmz~o^xm*n~? 

4* MP63.MP64<^S««fi[{iVBGPT*>€>o MP67,MP68,MP7 
3,MP74, MP70,MP72OS«*{a{iVDDT*S. MN63,MN64 
C0S«mfi{iVBGNT**>5o MN67,MN68,MN73,MN74. MN70, 

m<nmomm±vssx*fo 4 . w^\am^mmim>\<^ y 

-Xtfitf L<. MP62c0S®m{Sr{±MP62c0V-xmfi[ 
kl?L<, MP650SMfl:{4{iMP65coy-Xl|{ai:^L 
<. MP66COS««fil[{iMP66^y— X«fi[i:^L<. MP69 
^03SR«{HiMP69^)y-^«fil[fc^L<. MP71c7)»«m 
±MP71 OV-X L t * o MN61 OS^m{5{iMN61 CO 
V— X*ffifct?L<. MN62C0SttKffl«MN62C0y--X« 
{5kl?L<. MN65(JOSM«{a{iMN65coy-X«{at^L 
<. MN66cOS«ffi{a{iMN66coy-X«{afc^L<. MN69 
c50S«mfi[{iMN69<7) y -Xfl;{Sr k ^? L < . MN71<7)2^« 
{5 J2MN71 coy — X L V ^ 

[0 0 72] MP61,MP62,MP56,MP66,MN51,MN62,MN 
65, MN66teH* L # V ^ffiMDST'JSS LX fc ft t ffi L # 

V ^ffiM0STl?fj£$;fl4 <I k **fit£E»f^^tai 

LV\ ifc. MP61,MN61.MP62,MN62^ffiL#V^t;U 

iBSEttfc 1 ar o. 35vt* o . ts u # v ^moso l & v * 

««E{ifcki{f0.25VC*i. _tlSffiL§vMIM 

[0073] mimmeiz^ Ltzm$m<v&s- h*tct> 

£>vdd u Z>m£lz-z>\, ^xM B ftt%> . 

ZcVtZ. m>7tmOW*y U MN67kMN70**;*y*r4 
y-Knd69knd71*iVSSl^/KC&4o A:>]IN£ 
^t^-f y^'-^INV13c7)ai^(j:VSS^;^c^47t^. 
MN68fcMN72*«*7 LMP68i:MP71^y t . ^^^C 
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«>. y-Knd70i:nd72(JVDDl/^yHc^4 <> y-Hnd72 
A^VDDlx^n-^^fc^ MP72^yttSRK35rS<7)'Cnd64 

{iVDDl/<;Hc^rl> . Hnd64^DDK;Ufc^r4 1 . 

m&>tfj-7~thtmzmi4tf*yL. J- Knd68#VSS 
U^KC^* . y- Knd68*^VSSl//<.;Kc^:S i:MN63^ 

y— Knd67^VBGNU^tC=5:So y — Knd67#* 
VBGNU^^s hMN64*^^ LTnd68(±VSSK;^ 

W^-fSo i/i. y-Fnd67*^VBGNl/^;HC^:€)tMN65 

^y*t@tCfcS i t frh . y- Fnd63*^VBGNl/^/l/tC 

ZLCOt. # . MP69« y -X k h «{4^ftt3VSS 

T-?>0. Hl^>f y^BGN^^cfcS^kA^^^tt® 

k^rO. MN73t>y-Xi:y-h^VBGNl/^;HC^:0. H 

ym&wssx'fo&wxj-y^&o — Jj. PDei^co 

y - Knd69**VSS UKMz^: h t . MN69*^ 
0 y- Knd61*^VSSK;^fc^:S 0 y- Fnd61*^VSSW< 
7W^SkMP73^yi-S<^T^d65{±VDDU^;WC^ 
S 0 y-Hnd65**VDDU^KC^:Sk. MP64*^yUd6 
6*^BGPl/^s;HC^r4. <I<0i:#. PD624 l coy- Hnd70 
(iVDD o T v ^4 coT'MN71*^ ? ttzht 

t i>iZ^ :ty#3B<7)MP66£ii tXS- Fnd62(iVBGPl/^ 
MC^rOMP74(i^t^i:^r4o Lfc^oT. nd66^VBGPlx 
^WiW^'tSo y- Hnd61*WSSl/^;W^ y— Hnd6 
2*^VBGPW^;Pfc. y— Hnd63A^VBGNU<;WC y — b'n 
d64^VDDl/^;Ki^:4 f: # Kti, ^ y^<— ^ INV14COH5 
^y— Hnd73(iVSS^;HC N >f y^N*-^INV15cOttJ^y 
; -Knd74{iVDDK;Ufc^roTV^4, Zcotzth. MP61i:M 
N62*<*7L. MP62kMN61*^y^4cOT\ tiS^MJiVBG 

(i. VBGP^2VDD. VBGNA^-VDDT'fc4Cli:S:#i.4i:VDD 

•C*4. ZcDtith, mmMScr>fflmi&UZtl& o 
[0074] A^IN^DDI/^Ut&^VSSU^;^ 

^b"T4*-&fc:oV^TittW-r4. iC0k#. MP67kMP70 
A^yL, MN67i:MN70*^^^4cOT\ y— Fnd69fcnd 
7UiVDDl^'<.;W-35:4. A*IN£§lt4 4 yA— *INV13 
«7)aj*«VDD^^I/C0fcA. MN68tMN72^y UMP68i:M 
i nW^ybtch* Zeotitb. y-Hnd70knd72{i:V5Sl^ 
KMZtch. y— Hnd71A«VDDK;WC3S:4t s MP69*^ 
^y«®tC^:4cO*Cnd63tiVDDl/^;^^/i:4o y~ Hnd6 
3*^VDDl/^;U^^4 k . mQyifi^y-th t ^tCMN73*^ 
yU y— Knd67*WSSlx^;Wc^r4 0 y— Hnd67*«VSS 
K;Kc^r 4 k y L . J - Hnd68^VBGN 

^4 0 y— Fnd68*^VBGNlx'<^tC^:4kMN63*^^ L 

Tnd67«VSS^;loW8^^S. y- Hnd68*^VBGNl/^s 
MC55r4kMN66* ? ^ry*t®tC*>4C:k*^. y— Knd64 

timGm/^MzKch. zcotz. MP72«y-xk hw 
yfryss\s^Mzfo&ztfrb*ytmiz%:&. y-Hn 

d68 k y - H nd64 k k k VBGN U [ Z ^ 4 k MN74^ 
*yfh+ — PD62^COy-Hnd70^VSSl/^;H2^r 
4k. MN71^y4fc®(C$>4^. y-Hnd62(iVSSl^ 
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^MZ*ch # y- YndbltmsV^MZtch t MP66^)^ 

- h^VDDT*$>S^TMP66{i^7-r-S> i: i: i>t^MP74*^ 
y-TSOT\ nd66(iVDDl/^;UC^:^) Q y — Knd66#*VDD 
1^/14C& S i: s V Ud65**VBGP U^McS: 

X^&coxm69tf*7tfmt%:&tmmz, *y$tmco 

Mrote^fc&l)* nd65^0VBGPl/<;Ui« 
. y — Hnd66*^VDDl/^;W355rS i:MN66«^-y^ 
6C0Tnd62C0ySSU^MiM^i> » J— Knd61#*VBGP 
y-Fnd62#VSSl^/H;:. y-Knd63£*VDD 
l^Wd, y-Knd64^VBGNlx^;Kc^ r ^i : §^±. «f 

yj^^m\m^y—Y^m\iWdv^)V\iz^ a y;\* 

- ? I N VI 5<D t±J^J J - Y nd74teVSS V^)V CSr 
%<7)tz#>. MP61fcMN627&*:*y U MP62t MN61*^7f S 
<7)T\ tU^ffi{iVBGPl/^;H-^r^ 0 lot £#MQSoy 

KW yraoMDflffilli. VBGP#'2VDD. VBGN#-VDD"C 

[0075} *mmu. mmmm^<^u<Ji^m 
tfzm^z, m-cD®mmtfix -x^tztb. mtziztsatL 
<mmm i >mmmmz^ Ltz x o tcmsmiTxm 

V^^fc^fT'«)l) 0 ^COtzbb. *mffimi±. VBGP« 

*«oas*«[a«. muiz^LfzmmmzmmitLtzh 

(DXhhtiK mmz^&ltZfotz*), BJE^VDDtcffifEL 

%<r)m£<?)tztblz, ?)Vy*?>mWk 

(PD81.PD82) t7>7 7 7W (PU81.PU82) t . ffiiS 
mm^cOJ y*-? (INV16.INV17) *r»t*Tt*&. 

[0076] *M0SCO«««8l^KW"&. TfU^y 
(PD81) iiPSMOS (MP88) fcNMMOS (MN90.MN91) 
Xffif&Ztl&. XfiVDMIStCSSSil. MP8 

8<oy-htt/jN«(Bfi^A*inK:«gttStL. MP88OF 
W y«MN91oy-XfcMN90OK W 
MN90OV-^«VSSfK»fc:Saa$<l. MN90Oy- M4/h 
S®S^OA^3 intgf^S il. MN90O K W y«:MP88tf> 
yfcMN91oy-XtCiga$*U>. MN9lcoy-Xii 
MN90OFW y£MP880KW ykUg^fU MN91oy 

-hizvdmmizmwizti. mn9iokw yizmms (m 

P83) OKW yfcPSMQS (MP81) *>y-Xfc:«tt$ii 
7)V¥*7Vm& (PD82) tiPSMOS (MP89) hNSMQS 
(MN92,MN93) X-ffi&LZtl&o MP&9CDV -MiVUimmz 



mmzti. MP89^y- b&'NBmm^$:&M>4 w*- 

?mm<DliiMzmWiZtl. MP89COFU4 y(iMN93(7)y 
-XfcMN92cOHU>f >t,Zi%MZtl&o MN92cOV-XtiVS 
SWBfc!BK»<l. MN920^- Mi/hii^fl^£gftS 
>f WN-^INV16^Hl*fc:««$il. MN92<7)K W ytiM 
P89cOKU>f yfcMN93<7)V-X^ftgE$fiS 0 MN93<0y 
— *fiMN92tf)KW V fc MP89<7> H U >f yK8Mg$*U MN 
93eoy-h{iVDMtaRfc«RSfL. MN93£>HH yt±PS 
MOS (MP86) <7)KW yfcPSMQS (MP87) tfT/— Xdtg 
^£iX& 0 7VPT*y 7*088 (PU81) (iNSMOS (MN88) fc 
PSMOS (MP90,MP91) T&tf6lZtL&. MN88COV— XJ±VSS 

MN88(^y- htt/jN«fifl^A*inK 
SMSKStU MN88C0Hlx>f y(iMP91<7)y— XtMP90COKW 

ti. mocoy-bte^mmm^coAiiini,zmmzti. mp 

90O F U A > (iMN880 F P y i: MP91 0 y - X (ctgiE $ 

fL>& 0 MP9ioy-^(4MP90ob*i/>f yb\mmY\s4 y 

IzmWtZtl. miCD?- hiZVSSmMlzmWtZtL, MP91 
CDYUJ yltmUDS (MN82) CDYUJ y^N^MOS (MN8 

i) coy-x^g^g^iis. ryur ^ rmss (PU82) «±n 

MMDS (MN89) fcPSMOS (MP92,MP93) X'ffif$L$tl&* MN 
89C0y— AteVSSmMlzmWiZtl. MN88C0y- ht±/hfi 
Sfl^*Stt&>f y>^-^INV160aj*lwSSRSfL. MN8 
90Klx>f MiMP930y-XtMP920Kl/-f ytfifgg 
$il^>o MP92C0V-X(iVDD«astfc:SStt$fL. MP920y 

^Six. MP920Hl/>f y(iMN890b*l/>f yi:MP93coy— 
X«gg!$ixS. MP93Oy-X(iMP92C0HU>f yi:MN89 
WKWytiiSil, MP930y- biiVSSttagCSM 
MP930KW y^N^MOS (MN86) OFM VfcN 

mms (MN87) oy-^wg^^ix^. 

[0077 ] F^NOS (MP82) \±¥- b t V-XWfflgLZ 
tLXPmmS (MP83) OV-XL PSMOS (MP84) cr>y- 
bt,zmWiZtL&. MP820Hl/^y«±MP830y-hi:^ 
VDMKRfcSMSS<X& c MP830^-hti. MP820Fl/>f 
> h ft^VDDm^^^ § ti . MP830y-X(iMP820y 
-hfcy-^*3«tt/MP84coy-hfcSN*Sil&. MP83K 

wyti. MN9ioHi^>f yfcPSMOS (MP8D oy-^tc 

Jggg^il^o MP81oy-htiMN81oy-hi:fefcINV16 

tmz±m<mm^mzmwiztih . MP84oy-^«vBGP 

HaatcSBKSft. MP840y-h(iMP820y-hi:y-X 
RZ/m3cov-x(,zi%mZti& . WMCOVU-I ytiPfflM 
OS (MP85) Oy-Xty-hWg^$il-g»i:^CPaMDS 
(MP86) <7)y^^g^$ix& 0 MP85coy-ht y-^ 
? . MP84CO Hl/^f y&£ IXMP86O V 
MP86coy— X(iMP840HU>f yi>J:W8^ 
-hi:y-7.^Jg^$ixl) 0 MP86oy-h(iMP850Kl/ 
4 y^tg^^^^i:^. VDDm31«ggg§ix^> 0 MP86 
(DYXs-i y(±MN930 K y$5 X l/>iP870y -^tctgg! 
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SiXS. MP87Oy-h(±MN87^^-hi:fttClNV17C0ai 
JllzmWiZtl. MP87<7)Kl/>f y«MN87tf)KW 
m;^0UTk:gN^$ft& o MP87cOV-X{i. MN93CDKW 

[0078] NSMOS (MN82) l±y- h k V-X*^H$ 
ntNSMOS (MN83) W-Xh, NMMOS (MN84) 0^- 
h fc:JgiKSiX& o MN820 K U>f >-{iMN83cO^*- h k ftfc 

vssnmzmm$ti& . msicoy-hiz. mn82<ofw 

y t^ZVSSmmzmWt £ fU MN83CO V -X(iMN82COy 
-hfcV-Xt3j:^>lN84C0^-btC^«!§fL^< > MN83H 

wyii. MP9i^Hi^-f y^MN8i^v-x^jggg$ix 

& 0 MN81<^'- M±MP81<^~ h k 1 ^INV1660ttJ^iec 
*X& • MN81<7) K W >«MP81C7) F W >t £klZ± 

mmm^mzmwtZfL&» mMcov-ximzmmzm 

(KV—^zWgiZtlh* MN84cOHl/-f y(iNMM0S(MN85) 

cDv-xty-httzmmistL&tmzmws (mp86) co 

V-MzmWiZtl&o MN85^^-bfcV-X(i^S 
tl. MN840KW >&£xm%<DV-*l,Zt%WiZtl& 0 
MN86c0y-X(iMN84O HW <fct^MN85<^y— h k V 
-XfcSMSSfXS. MN860^-h(±MN850HP>f ykS 

VSS««Cg^$;fx£ 0 MN86<DFW 
>«MP93 tf> HMyfci VMN87tf> V -X $ tl h • 
MN87C0^- HiMP87CD^- h kfttINV17coaj^tCiiM 
MN87CDF W y(iMP87<?) K W ^fcftfcifJiJjQUT 
CSSBKSiX&o MN87COV— XfcL Mre3<?)F W yfcitf 
MN86C0KU>( yfcJgJgSiX&o 

P81<OSM«{4iiMP81£0 V-Xt¥?L<. MP83 k MP82<?) 
SM«fi[(iMP82<^ L< s MP84^S^H;{i{iVB 
GPS& L < s MP85i: MP86<7)SK«{i{iMP85^y -X 

mmzm l < . MP87cos^«{a{iMP87o y -xit k # 

L<. MP910»K«{4{iMP91<7)y-xmfit^L< . MP 
93<9*«SftteMP93<oy— xmftk3?L< . MP88.MP89, 
MP90,MP92cOS««fi[{iVDDS{a[4:^Lt^. MN81<OSt^l 
fi«MN81^y-^h^L< . MN83fcMN82^^Kmfi(iMN 

82c7) y -x k l < . msAcommMmiyBQmmzm l 

<. MN85i:MN86<7)£««ffi«MN85*OV-- Xtffit^L 
<. MN87CO«««flHi:MN87coy— L<. MN91 

mm93COV-^miiLtmL< . MN88,MNS9,MN90,MN92 

[0 0 80] MP81,MP83,MP86,MP87,MN81.MN83,MN 
86, MN87(2fl*Si L # V MtMQSTfifjS UtSv*\ ®®E 

4fc. MP81,MN81,MP87,MN87W^®L£vMIlb 



[0081] Hl9«Hl8fc*LfcH»W<^)#y- W-fc 
^:|gi|iA*«^INi:/jNSi|iA*«^inco/N>f U*OMs i 

^T. MP88*^y LMN90#5t7^"S^OTV— Knd89{±VD 
Dl^^WC^rSo CiixkRI^tc:. PU8UCi3V^Tti. MN88 
LMP90*^yr^c7)T*\ Knd90(±VDDl^^;U 
fc^r^>. Hnd90**VDDU^<7WC^:Sk. MP91#^V 
L T V ^5 CO TV - H nd82« VDD U ^HZ %c%> 0 «I CO k 

A^iE^IMmGPU^Mzfo&CDT. MN81(±^"^L. MP 
mt^y^th. Z(D&^ y-Knd81{iVBGPl>-^;WC=3r 

Sk^rO. y— Knd85 tVBGPU^WC^So y-Knd8 
5 jWBGPP^^^k. MP84*^7"^So — 2t\ y^ 
Knd82* s VDDl^^/Ufc^:S k . MN82(i^-y k ^ 0 y — b'n 
d88JiMN83 1 «fc o T VSS fc=Sr S . y — H nd88#*VSS 
U^JVkZ^h kMN84*^y LX y- Hnd87*>'VBGNl/^ 
. y - Fnd87#*VBGN S k MN86*^ > L 

XJ— Knd84*^VBGNlx^UC^rSo ?^>fc. PD82tCi3V^ 
T HI NV160ttl^I y — H nd93*WDD t ^ oT^ScO 
T\ MP89*^y UMN92*^yr^o Z<Dtz*h. y— Knd 
9mvSSW<MZ%:& 0 y- Knd9ia^SSPK/Wc#£ k 
MN93*^>^r-S»COT\ y- Fnd83(iVSS^^;l^tC^So 
C:#Xk|5lB#tc v PU82(CfcV^T(iINV16COai^y-Knd93 
*^VDD^;UK^:oTV^C0T\ MP92*^^ UMN89*^ 

y-t&« ^com^k. y-Fnd92(Svssi/^;H^-&<> y 

- Knd92^SSi^/H;:Sr S k MP93^ . J — Kn 
d83^VSSl/^;P^^r o T V ^ <7)T . MP86(i^- 

k ^ INV17cOffl^J y — Hnd94tiVSSI/^;PT'& &<?>X\ MN 
87(i^-y LXiUJiy- HOumVBGNU^/Wc^rO . MP87 

[0082] /Mg@A^ft^-in*^VDDl/^;^T'fc 

9> ASffiA^fi^iN*^GNl/^;^tcS>S^tcov^T 

^COk^PDSH^V^T. MP88*«^ 7 LMN90* 5 
^- V -f ^> y - K nd89ii VSS V «.MZ & 0 y— Knd8 
9fimsi/'KMZ%;&t . MN91A^y LT^&cOTV— H 
nd81(±VSSl/^;|/tc^r^> 0 CtlhTO:, PU81^*3^T 
ti. MN88*^yLMP90*^^'T^<7)-C. y-Knd90tiVS 

SUKfUtZ^h. £fz. PD82C^^TiiINV16c7)ttl^iy- 



VndWtfVSSUKMZtc -?X^Z><F>X\ MP89*^ V LMN9 

h. Z.titn&f£.. PU82£*JVvrtiy— Knd933&*VSSP 
s<.Mz%:~oX^& C0X\ MP92*>'^-y LMN89* J ^7-f § „ 
Zcntzib. /-Fnd92{iVDDK;WC^T-l>. y— Knd92 
^*VDDK;t-^& tMN93*^>-r?>OT\ y — Knd84 
tdVDDW^tC&S. <IOt#. INV160lU^y-Fnd93 

£>l>co-t:\ MN8i(i^-yt. MP8ifi^y-r-l)o ZeM^k. 

y — H nd82(iVBGN UOWwS: 3> . ,1 0 2: £ MN83 t 
mtc<r)X\ y-Fnd88 i>WGM/^MZ%:& „ y— Hnd8 
8 ^"VBGN UKMZ & h b , MN84*^ 7 £ „ y - H nd84 
tfVSSUKll- l/ZftiX^&COX'^ MN86{£* 7 ttMlZh 
*), MN851C J; o T y - Fnd87(iVSSK;H;^r h . — 

y-Hnd81^'VSS^^.;W^&fc. MP83ti:tyi: : 5r 
0 y- Fnd85(iMP82lC J: -jT VDDK;WC^S „ y — Hn 
d85J&*VDD X/^MZ^h b MP84^^" V LT y— Fnd86#*VB 
GPW^MC&S . y- KndSe^BGPK^t^^ £: MP86 
* J jj-y LTy-KndSS^BGPK^^r^. Z\<Db § IN 
V17«ai^ y - Fnd94JiVDDl^'<Jl/-e£> & cOT\ MP87(ijT 
>LXtiilJS-Y OUTti VBGP 0 . MN87te?r y 

[0083] ^mmmizts^xn. -r-^-T^Mos^ov* 
fi-f^wu-Njusiat:. {&\^M&commmscDfrX'ffif8. 

<mMM 8 >02O(±iaHC^: t/c 1^/1^8111] B&<0^ 

(U^RSC^^-rSPmS MPll t Alfrgff^NAND<7>fU> 0 
lxKyl^^gELSCtCPMCB MP101 IZX&AJ y^-fc. 
jg^ftlllgSTDKNMOSMNlOl £ -Hx^fllSlt. U-tr-yh- 
IS^l^/l^gJJHcPMOS MP102 ^IgffC^^iXTV-* 

4«*Efcfc#3&**tJfti: L-T , 4 w<-*INV25fc 4 
yA- ^ iNV27T-eft'fiT4fc£k:i l , /iltcgf^g L-T o 

zwumi. ^mt&mcoMzmmx'Z hnx-ittc 

<, HUtBc0Hl<7)S|]!i|^lfci,®ffl^-C'*>l.. 
[0084] § t?lZ. ififeK/P (VSS, VSSQ) cOtf^ 
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vDDQ^c:W•l>^g^fi^- A <-'^vssQ^^^r•oTv^s„ .inti. it 

mm; J xAn^wssub ft&ms&cvmwi/^Mssb 

; [0085] C dTti U -fe -y bft^-<7)*lJW30^TO^ 

( K W S . 'J -t -y h fI-5§-/RES#"H I . MP101 , MN101 
i tegAZXVX'h*) . MP102i±3j-yT'*>l>^ii6. U^l^ 

^gpLscfc .t t/3^«aiig»TD(iHi commm c*j tt & /r 

ES**HI<0«-&tiai«OlM^«:'t4. — U-feyhfi-^- 
/RESj&ia^C^rSt, MP10U MNlOlfiftt^y ii^O. 

i MPi02(i^y-r^c7)T\ ai^J«n^fc:Hje$<x4. £<o 

[0086] i ^^l^^gBtCPMOSOX-f -yf-S: 

ifcT 1 **. W-^^UIIBtts NMOS-f-f XSrPMOS^X 
icJt® LT A S < -t & >Jmff*> 0 » NMOSX 4 y f - 2r I5S 

:•• »atwrtaiy-r<tt. v-tmziizj:*) vDDtui^ # ± 
iMjSitiio gai*»» i> . pmosx >y f-tc-m 

f^CWffi**«iE $ tiX v vfUf . miiMBTB§(50iiitE i> mt 
X~&Z>frt>X'foh, 

f [0087] a#^tt5@8&TD(iNMC6X^ «y ^-$rlS(tT V> 

t -thtzthX'hh. U*>y bft-^T'/W W<7U(£H5&r& 

&y— H^NMOS-cyvp^y Lt 

[0088] 

%>ZbX\ Atim^<r>WMW±tflV&crb ^ >-57t®v->ffi 

iz&mztix i>mmz$mxz . ttz, m 
ztx\ xxm^tfz^iztmj±-itLfzm&x'i>-mmz 
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[efis*>iB*$r«'Dn 

[03 ] m 1 ^SOtKWctJttiilfy- H<OlMKft«S: 
[04 3 *2WSIifi««:^-0. 

ess 3 &2<mmMizi5i?h$Ms- wmimmz 
[06 ] 0 1 cvi/^/umfmtiimffiioMftmBZ^-? 



[07] uo^m^mm^micommm^'tm. 
[08] 07<7)p^i^#^mn]SSo±^y-Htfoi!)# 



[09] m2commm^±m^mmthm. 
[010 3 *88vw;pfc«Bvssia£^^afg#£*ffl 

[0113 01 0<7)}/'<J\^Wi®ifrr>mtmiz&W&3£. 

my- v<7>mmm*7&tm. 

[012 3 «}®VBGPi:mi!lVSS^$r^-r^ft-^^m^V 

[0i 3 3 0i 2cou'<ii^cm®3&(r>mmmi / zirm&3L 



my- Y<nmmm*^~rm. 
[0143 mmvwvtmmy^mtm&'thm^zBM 

[0153 01 4<r>\s^)\^m®&<?>mimi l zi5wz>3E. 
my-Y (omitmB * ^-r 0 . 
[0i6 3 mmwtmms^zm&-t&m-%znms 

[017301 6co\/'<.ji^m®$&cr>m:mmt / zi5i l ?&± 
my-v comf^mm z ^tm . 

[0183 m^VBGPtm^VBGNP E g£^?#i-.g>fi^£{K3i 

[0193 01 scDi/K^mmffinmmmiztii-r&iE. 
my- vcomftteBifsk-tm, 

[0203 01 cov^iv^mm^^Bm^^-tmmm 
com. 

MP ■ PWVC£hyy ; Jy*? . MN--N3iM0Sb y V : JX? . LS 
C-l^USSfcSB. TD-^«aJHIB> RSC-'J-fe«y Mg 

GBST--y-h7'-Xh(H]Sg, LKP-'J-^fifeSEIU 
SI, SL—Xl^— INV — f Wv— $\ RSFF 

PD-TVl^'^HlSg, PU-TfUT -y 7°HIB„ 
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